Acylglycerol reactivity and reaction mechanism of bovine milk lipoprotein lipase.
The sequential lipolysis of trioleoylglycerol and the triacylglycerols of very-low-density lipoprotein by bovine milk lipoprotein lipase can be described by the consecutive reactions: (formula: see text) where k'1, k'2 and k'3 are apparent first-order rate constants. The values of these rate constants dictate several conclusions concerning the reaction mechanism of this enzyme. The significant differences in the k'1, k'2 and k'3 values for trioleoylglycerol substrate imply that cleavage of the acyl-enzyme intermediate is not the rate-limiting step of the overall lipolysis reaction. This conclusion is further supported by the lack of an effect of hydroxylamine on the reaction rate. In addition, the observed isotope effect of k1 (H2O): k1(D2O) of 1.32 with trioleoylglycerol substrate suggests that the acyl-enzyme formation may contribute to the rate-limiting step of the lipoprotein-lipase-catalyzed reaction. In the presence of excess bovine serum albumin, the transfer of fatty acid product from the enzyme to albumin must be fast, since the k'1 values are not dependent on albumin concentration. When albumin is not in excess, the reaction is retarded and the study of reaction kinetics demonstrates negligible reaction after the available albumin is saturated.